The phosphodiesterase PDE4B limits cAMP-associated PI3K/AKT-dependent apoptosis in diffuse large B-cell lymphoma.
Diffuse large B-cell lymphoma (DLBCL) is a common and often fatal malignancy. Advances in the treatment of this disease will require the identification of novel therapeutic targets. We previously defined an expression signature of outcome in DLBCL and found that the phosphodiesterase PDE4B was overexpressed in fatal/refractory tumors. Phosphodiesterase 4B (PDE4B) inactivates the second messenger cyclic adenosine 3',5' monophosphate (cAMP) and abrogates its inhibitory effects in B lymphocytes. Hence, DLBCLs that express high PDE4B levels may be resistant to cAMP-induced apoptosis, contributing to their less favorable outcome. Herein, we confirmed the risk-related expression of PDE4B in an independent series of primary DLBCLs and defined the enzyme's role in modulating cAMP-induced apoptosis in parental DLBCL cell lines or those reconstituted with wild-type or mutant PDE4B. The cAMP-mediated apoptosis of DLBCLs was largely independent of the previously described cAMP effectors, protein kinase A (PKA) and exchange protein directly activated by cAMP (EPAC), but associated with inhibition of the phosphatidylinositol 3-kinase (PI3K)/AKT pathway. The central role of AKT in this process was confirmed by expressing constitutively active mutants of this kinase in DLBCL cells. Our findings highlight the important role of cAMP signaling in DLBCL and suggest that clinically relevant PDE4 and PI3K/AKT inhibitors might be useful in the treatment of DLBCL and additional B-lymphoid malignancies with increased PDE4B expression.